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Abstract

Aim:  Obesity is associated with metabolic syndrome and cardiovascular diseases.
Sestrin-2 (SESN2) and Lipocalin 2 (LCN2) an important role in obesity and its
complications. Exercise and some natural substances are known to play a valuable role
in the treatment and prevention of obesity complications. The aim of this study was to
investigate the effect of Pilates training (PT) and resveratrol (RSV) on SESN2, LCN2,
HOMA-IR and oxidative stress in obese middle-aged women. Methods: In this
clinical trial study, 40 overweight adult men (age 42.74+5.70 years, Body mass index:
BMI 31.76+1.37 kg/m2) were selected from Tehran and randomly allocated into four
groups; including Placebo (C), Pilates Training (PT), Resveratrol (RSV) and Pilates
Training-Resveratrol (PTRSV). PT groups performed a moderate intensity exercise
program for 8 weeks, 3 times/week. The RSV and PTRSV groups were provided with  Scan this QR code to see the
500 mg RSV tablets daily in the morning. Serum SESN2 and LCN2 levels were &ccompanying video, or visit
measured by ELISA kit. Data were analyzed using an independent t-testand ANCOVA ~Jahssp.azaruniv.ac.ir

at a significance level of p<0.05. Results: It was observed a significant increase in

SESNZ2 and a decrease in LCN2 in PT groups (P=0.034, P=0.046, respectively), RSV 1. Department of  Physical
(P=0.017, P=0.040, respectively) and PTRSV (P=0.0001, respectively), P=0.0001) Education and Sport Science,
compared to C; and PTRSV compared to PT (P=0.011, P=0.037) and RSV (P=0.020, Ayatollah  Amoli Branch,
P=0.023 respectively). Also, there was a significant increase in the GPX and a decrease Islamic Azad University, Amol,
in HOMA-IR and MDA in the PT, RSV and PTRSV groups compared to the C group; Iran.

And PTRSV compared to PT and RSV groups (p<0.05). Conclusion: PT and RSV *(corresponding author)
counteract obesity-induced metabolic disorders by affecting SESN2, LCN2, oxidative (a.abdis8@gmail.com)

stress and HOMA-IR. Therefore, the combination of PT and RSV is one of the
effective solutions to prevent metabolic syndrome and cardiovascular diseases in obese
women.
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Extended abstract
Background

Obesity is associated with metabolic syndrome and cardiovascular diseases. In women, following age and menopause,
obesity increases and brings many health problems. Obesity is associated with an increase in metabolic syndrome (MetS)
and an increase in blood lipids, which ultimately increases inflammation (2). A group of proteins called Sestrins are
induced under stressful conditions such as oxidative stress and inflammation. Sestrin-2 (SESN2) can protect cells from
oxidative damage and help maintain normal metabolism, homeostasis, cell growth and survival. (5, 6). Also, lipocalin 2
(LCN2) is involved in the metabolism of glucose, fat, insulin resistance and inflammation (10). The increase of this pro-
inflammatory lipocalin plays an important role in the pathogenesis of MetS (11). The aim of this study was to investigate
the effect of Pilates training (PT) and resveratrol (RSV) on SESN2, LCN2, HOMA-IR and oxidative stress in obese
middle-aged women.

Materials and Methods

In this clinical trial study, 40 overweight adult men (age 42.74+5.70 years, Body mass index: BMI 31.76+1.37 kg/m2)
were selected from Tehran and randomly allocated into four groups; including Placebo (C), Pilates Training (PT),
Resveratrol (RSV) and Pilates Training-Resveratrol (PTRSV). The criteria for entering the study included: age range 35-
50 years, BMI greater than 30 kg/m2, inactive lifestyle (sports activity less than 1 hour per week) and consent to participate
in the study. Exclusion criteria from the research include: taking supplements and not doing training, diagnosis of other
underlying diseases during the implementation of the protocol, such as cardio-pulmonary problems and skeletal and
neurological disorders during sports activities that prevented the implementation of the activity, and the feeling of the
danger of the implementation of the exercise.

Training protocol

After participating in a training familiarization program, the exercise groups participated in the exercise program for eight
weeks and three sessions each week. The training duration started from 40 minutes in the first week and reached 60
minutes in the eighth week. Of the total training time, 10 minutes were allocated for warming up and 10 minutes for
cooling down. Ratings of Perceived Exertion (RPE) was used to control exercise intensity. RPE was around 9-10 in warm-
up and cool-down and 14-16 in the main phase of exercise (22).

Resveratrol Administration: The group receiving the supplement consumed one 500 mg capsule of pure transresveratrol
(Sumabe, Austraila) daily in a fasting state in the morning (23). Other groups were also given capsules containing placebo.

Assessment of studied factors: Serum levels of SESN2 and LCN2 were measured by ELISA method using the kit of
Cusabio, China and R&D Systems. HOMA-IR index was used to check insulin resistance.

Statistical analysis

After collecting data and calculating the mean and standard deviation of data using descriptive statistics, Shapiro Wilk
test was used to determine the normal distribution of data. In the related variables, independent t-test and ANCOVA were
used for comparison between groups and control group and then Bonferroni's post hoc test was used to compare the
differences between groups.

Results

A significant increase in SESN2 changes in PT (P=0.034), RSV (P=0.017) and PTRSV (P=0.0001) groups compared to
group C; And PTRSV group was observed compared to PT (P=0.011) and RSV (P=0.020) groups. Also, the results of
Bonferroni's post hoc test showed a significant decrease in LCN2 changes in PT (P=0.046), RSV (P=0.040) and PTRSV
(P=0.0001) groups compared to C group; and PTRSV group compared to PT (P=0.037) and RSV (P=0.023) groups. GPX
serum level in PT (P=0.046), RSV (P=0.040) and PTRSV (P=0.0001) groups increased significantly compared to C group
(p<0.05). Also, a significant decrease in HOMA-IR and MDA were observed in the experimental groups (p<0.05).

Discussion
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The results of our research showed that the increase of SESN2 and the decrease of LCN2 were associated with the improvement of the
oxidant status as well as the index of insulin resistance. Sestrins seem to mimic the physiological effects of exercise and are one of the
main factors for the metabolic effects of exercise (28). Sestrins also reduce the effect of free radicals by their direct effect on antioxidant
enzymes (Peroxidoxins) or by regulating the expression of many antioxidant genes (such as Nrf2) (6, 33). One of the reasons for the
decrease in LCN2 following exercise training is the increase in SESN2. Previous studies have shown that sestrins are induced in
stressful conditions such as inflammation to control these conditions (5, 6). In general, PT and RSV counteract obesity-induced
metabolic disorders by affecting SESN2, LCN2, oxidative stress and HOMA-IR. However, the simultaneous effect of PT with RSV
on these indices was better.

Article message

According to research findings, obesity leads to an increase in MetS by increasing inflammation and oxidative stress.
However, Pilates exercise can reduce MetS in obese people by suppressing inflammation and improving oxidative
status. Also, taking resveratrol can strengthen the effect of Pilates.
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¢ Eicosanoids

7 Nicotinamide adenine dinucleotide phosphate
8 Sirtuin 1

° Non-alcoholic fatty liver disease

Copyright ©The authors

' Metabolic syndrome
2 Sestrins

¥ Type 2 diabetes
4 Lipocalin 2

Publisher: Azarbaijan Shahid Madani University


file:///D:/مجله/مقالات%20آماده%20انتشار/علیپور%20قاضی%20چاکی%20و%20همکاران.docx%23_ENREF_1
file:///D:/مجله/مقالات%20آماده%20انتشار/علیپور%20قاضی%20چاکی%20و%20همکاران.docx%23_ENREF_2
file:///D:/مجله/مقالات%20آماده%20انتشار/علیپور%20قاضی%20چاکی%20و%20همکاران.docx%23_ENREF_3
file:///D:/مجله/مقالات%20آماده%20انتشار/علیپور%20قاضی%20چاکی%20و%20همکاران.docx%23_ENREF_4
file:///D:/مجله/مقالات%20آماده%20انتشار/علیپور%20قاضی%20چاکی%20و%20همکاران.docx%23_ENREF_5
file:///D:/مجله/مقالات%20آماده%20انتشار/علیپور%20قاضی%20چاکی%20و%20همکاران.docx%23_ENREF_6
file:///D:/مجله/مقالات%20آماده%20انتشار/علیپور%20قاضی%20چاکی%20و%20همکاران.docx%23_ENREF_7
file:///D:/مجله/مقالات%20آماده%20انتشار/علیپور%20قاضی%20چاکی%20و%20همکاران.docx%23_ENREF_7
file:///D:/مجله/مقالات%20آماده%20انتشار/علیپور%20قاضی%20چاکی%20و%20همکاران.docx%23_ENREF_8
file:///D:/مجله/مقالات%20آماده%20انتشار/علیپور%20قاضی%20چاکی%20و%20همکاران.docx%23_ENREF_7
file:///D:/مجله/مقالات%20آماده%20انتشار/علیپور%20قاضی%20چاکی%20و%20همکاران.docx%23_ENREF_9
file:///D:/مجله/مقالات%20آماده%20انتشار/علیپور%20قاضی%20چاکی%20و%20همکاران.docx%23_ENREF_10
file:///D:/مجله/مقالات%20آماده%20انتشار/علیپور%20قاضی%20چاکی%20و%20همکاران.docx%23_ENREF_11
file:///D:/مجله/مقالات%20آماده%20انتشار/علیپور%20قاضی%20چاکی%20و%20همکاران.docx%23_ENREF_12
file:///D:/مجله/مقالات%20آماده%20انتشار/علیپور%20قاضی%20چاکی%20و%20همکاران.docx%23_ENREF_13
file:///D:/مجله/مقالات%20آماده%20انتشار/علیپور%20قاضی%20چاکی%20و%20همکاران.docx%23_ENREF_14
file:///D:/مجله/مقالات%20آماده%20انتشار/علیپور%20قاضی%20چاکی%20و%20همکاران.docx%23_ENREF_15
file:///D:/مجله/مقالات%20آماده%20انتشار/علیپور%20قاضی%20چاکی%20و%20همکاران.docx%23_ENREF_16
file:///D:/مجله/مقالات%20آماده%20انتشار/علیپور%20قاضی%20چاکی%20و%20همکاران.docx%23_ENREF_17
file:///D:/مجله/مقالات%20آماده%20انتشار/علیپور%20قاضی%20چاکی%20و%20همکاران.docx%23_ENREF_18
file:///D:/مجله/مقالات%20آماده%20انتشار/علیپور%20قاضی%20چاکی%20و%20همکاران.docx%23_ENREF_19
file:///D:/مجله/مقالات%20آماده%20انتشار/علیپور%20قاضی%20چاکی%20و%20همکاران.docx%23_ENREF_20
file:///D:/مجله/مقالات%20آماده%20انتشار/علیپور%20قاضی%20چاکی%20و%20همکاران.docx%23_ENREF_21
file:///D:/مجله/مقالات%20آماده%20انتشار/علیپور%20قاضی%20چاکی%20و%20همکاران.docx%23_ENREF_19
file:///D:/مجله/مقالات%20آماده%20انتشار/علیپور%20قاضی%20چاکی%20و%20همکاران.docx%23_ENREF_22

JAHSSP

http://jahssp.azaruniv.ac.ir/
http://dx.doi.org/10.22049/JAHSSP.2023.28394.1548

AAD NAAFAY) Vo VFY L 5509 (5Pgn b 40 sy (63,8 Sldllas ) Ken g (Sl 5B Heule

Jb et (S5 S o o 2 p S8 ¥ 5l ity BMI Loy
addllas )0 €8 Wb 4 Culs) g (aid ) Caclio VI jiaS Lb5y9 culled)
55 Colls 4 gy (alsS o gogefl Sl Simgsy cnl 53 Gizmen 39
Glasl QUL 5 59,0 5 b 3)S09) L) prasie Sdjy by
5 JoSo Bpan i Jold 15 gk il oS lajles A3 BB (e
syl o> 5500 sl slaslow (asuis s OJ]JJ plal
e o g Sl QIS g g0y o8 Ol Jud 51 STy
slpl s uuL.o\ b o0 el gl &b & ®3)9 cullad
i 255 3285 0)93 Jgbo )3 45 b sl L S3g0l 5136y (30505
S i dils ylo 3o 3,31 & sl 55 &y i) i a3 | 355
il adllae g9y 5l 8 Jlo oy plate (aped aelip S 5
ol 02505 (C) Laig)hs 095 Jaz )3 (Bolas 90 4 4 ¥
I3 (PTR) sslgsmomilly oy 5 (RSV) Jgyslgs, (PT)
09,5 oy o PT 09,5 )55 cam C 09,5 5l aslsl 5 Lol wizs )3
ol ) Jlaged) wwle 3L 45 45 PTR 04,5 5,4 cuie RSV
3olad janass 49l b odls Solai @ g 4 Wa S3ge5] idgh
S99 32 (B F+) Wgad o el & 50 cp S QL]
5 (A8 3yg Ve due o gly) by F U Y se Ko o8 iz A28 ¥
Gl ¥ oae ((C) Ligyls 09,5 (el ) dae b o3y )5 )b G o
210 5 (RSV) Usilyssy 09,5 sl ¥ 26 (PT) (uslly (255 09,5
3 a5y o s 292 (PTR) S 3ly55,= el 03 09)5 sl ¥
09,5 30 i 4 5 2 035l (g (B 90 4y L gl Lawsgs
Cilan) alllas oy )3 &S sl 5l B, 5 Luigyls by alslis gl
Sl (g5l )sS CblB 55 b 03l g o ogejl (sl gy
A 03l b 33g05] 4 0 458 oy 4 JoSo Lad g

(PT) onilly o5 SS9 2

Sdody (0 (51095 e b Wbl dclyy S )3 8, 5l am
Aoy 50,8 8 pd oyl dolip )0 duls dw diin b g dlis Cuin
3 ot bl e 135 5 it el ke 8 3 g
@9 gopd adB Yol Jgl aidn 53 (pyed ploj e g2 (3)5 35
Py lp ABB Ve (pped (loj S5l e s iy > 4did> P
Oud S8 gl 8l polaidl (38 35w gl 48E Ve g 5
5 » RPE w5 olazul ("RPE) |5 jlis Sy wlide 5l o yes
S0 V-V pped ol dlsyo 3 g Vo= 0gdn 3 0,8 D g 005
oS OS> Jolds (i yed Sluds )0 odlatwl )50 IS > (YY)

Ope (V) 3,0 )5 Lol (gl Sl e (5 55 (Sdgilie Cumg
ol o 4y il oy o 48" A5 00> L 59 a8LS] (gl ausdly b 5o
(VF) g ot Splio Il l)ls agndy; Sl ol oo
5 Loy (@S sl j sy cal 1 29800 Slaiuiiy bl
Ooped Glojed BT odd gmw gy ol )0 1 094 oolaiw] &l WS
05 )3 ol ool 5 el (gl paslis RV oo 5 uilly

DS 8 oy 90 Bl Jluilee

oAR93 (9,
o> b ol e 3l Jluslee 05 V7 el (oI5 adlllas S 0
Ol 5 S dged Bl QL] Kedan Gygeo ds ¢ Jlo YO0
tdaw 50 iy Olaisd gl olwl p gl delllas dged poe A
(p9> £ slos) 720 )Ll ol 5 (gl 59 sllas) 203 0 5o gine
oseilote i Slllas (gl igel @ dpslne Jgoy8 Sl edlizsl
P25 A5 (e (09)5 ym )3 5 ) )5 ¥+ 393 (V0) ge3l g 5
il 0 03,9 b

(Ziwin +Z, ) (S)

(e, — 46,)’

Caglie (g2 SIS pudglie 9o paLE (ke Jge b cl 2
MO/L Jlre 8l ool L ¥+ UO/L sgu5 (LCN-2) Clegdl g cpdguas] 4
oasls (il b (5] rimen (VF) A aB)S e Y-
A dusle Ao yd Ve 39> 5> 55 LCN-2

1=

(1.96 + 1.96)2(10)?

B (6)?
4018l 5 o 03> s gl BALSES b 4y kg Sl Bus (g yd
038 8 b Giaghy cnl 3 A 3y en g aldbgly 050
b 3 8,8 Jloinl wllad 5 glie (g)lSen 5556 2 ioren
2 bled pas Ojge 0 a5 W 0db syl ldbgly 4 g us WS

= 42.68

Ged  Nigd Bpale 5)Kea ashl l wlg e Siagh I alsye
Oy g odd ALl 455 dleyoe ygo 4 odel Cawndts Clells
WS (o e lasidio g pb S5 o ) (29)5 9 (IS @l L
sy (oollual 31 olStils tmggy 5 US| ataS a0 b gy il
» 5 IRIAU.AMOL.REC.1401.117 x5 L Lol alll el
IRCT20140415017288N11 o 1o & (ol olofls 5550

0+ 0dgate )3 Juw dleld 1 Jols adlllas 4y 3559 slre .l 0l €S

Copyright ©The authors

10 Ratings of Perceived Exertion

Publisher: Azarbaijan Shahid Madani University


file:///D:/مجله/مقالات%20آماده%20انتشار/علیپور%20قاضی%20چاکی%20و%20همکاران.docx%23_ENREF_23
file:///D:/مجله/مقالات%20آماده%20انتشار/علیپور%20قاضی%20چاکی%20و%20همکاران.docx%23_ENREF_24
file:///D:/مجله/مقالات%20آماده%20انتشار/علیپور%20قاضی%20چاکی%20و%20همکاران.docx%23_ENREF_25
file:///D:/مجله/مقالات%20آماده%20انتشار/علیپور%20قاضی%20چاکی%20و%20همکاران.docx%23_ENREF_26
file:///D:/مجله/مقالات%20آماده%20انتشار/علیپور%20قاضی%20چاکی%20و%20همکاران.docx%23_ENREF_27

JAHSSP

http://jahssp.azaruniv.ac.ir/
http://dx.doi.org/10.22049/JAHSSP.2023.28394.1548

{0

2 Bpite (S )bl @l ehan 4 b dgeil hrog sla S
ol 003 03,90 V Jgd

O G e ol &S ob s dd)lb S byl Julos pol
o% g e (PEAY) BMI ghaw :Sike ) ooy S
(P=-/as\) MDA (P=-/ava) HOMA-IR (P=-/\A+)
(P=-/vs+) LCN2 4 (P=-/voA) SESN2 (P=-/Ary) GPX
Bl S92y (205 £9b

- oo glis a8 0l L 19SST g0 ;T 31 ealizul b baodly Julows ¢ 4y 5o
5 3gmg alize slaog)S o BMI clpss flise 5 )b
3 ime LialS gyt s 905l ol (F=VONSY P=1/.000)
RSV (P=:/-+¥) PT (laog,s 1, BMI @l e
09)5 3 C 09,5 4 s (P=+/-+V) PTRSV 4 (P=+/-)+)
(P=-1-\8) RSV 4 (P=-/-¥0) PT (claog )5 & cuns PTRSV
Pl b (il (29,5 (19)> dualie gl () Jaged) 3> i
RSV (P=:/---)) PT (laegs » BMI gghw :5be
ol dblie aian cuia jlam (P=+/--¥) PTRSV 4 (P=-/..Y)
() slage3) ol

o ol sl l9§fl O?")'T hoolaiwl b odly Jdow ¢ 4500 (puizeen
loog)S (b 2 20 Sl Olie 3 )b ne Colis
i oy90jl @l (F2VS¥AQ P=1/ecen) 5y gy alise
sbog,S 3 1) o (2 dopd Sl Glie e (Bl (Sgjdn
PTRSV 4 (P=-/--v) RSV (P=./...n) PT
09,5 4 Cams PTRSV 45 4 €C 04,5 4 coui(P=+/++2Y)
29550950 dmolie gl (Y ,laged) oy lis (P=-/-vY) RSV
PT (slaogs o ot (o oy oo (5o (5 0 5x0 tlS
Jlaw (P=+/-+-\)PTRSV 4 (P=+/--9) RSV (P=+/---})
(Y jhoge5) ol oyl aan cuia

glas 19T 903l 51 oolil b aodls Julow 9 4o oopl p oglle
dilisee (slrog)S e HOMA-IR clpss olise 3 1) ()ls sne
Ol Sgyih odind g0l gl (FYE/SOY P=1/c e v ) ol olis
PT leogs » I, HOMA-IR clis gl b ine
s (P=+/++-\)PTRSV 4 (P=-/---\)RSV (P=+/-- 1)
9 (P=+1- V) PT (sloog,S 4 cons PTRSV 095 5 €C 04,5 &
= 0990 dwwlie zols uizmen (Y loges) ol olis (P=+/-15) RSV
» HOMA-IR zobw Sibe 3 1) ()b gxe LialS 2g)S
PTRSV 4 (P=-/--\) RSV (P=-/--¥) PT (lnoys
(Y loges) ol o)lis aldlae atin cutin 5l amy (P=4/4+)

Copyright ©The authors

¥ S ) ¥ s o ko p J3 955 b oo puilly 50 il

£9) 9 u«ol> Lé'i’“; JJLwa )‘ oo lazwl 9™ o..\.;l9> 9 Dl ‘OJMJ
9 oS JHES (Ghilundy (o yed Olal g9 53 8 plonl Sis
uL.ul> Pl‘” M‘f odld L)u)}n—l u.uu.u wuf ) ubwl Tuouo 0926
w5 plol 4y (nl oy (20 J5 COS (05
(RSV) Jg 511955 JoSo & paae 95
Uo)f‘_;tm Do JM die Lga dal)?) &J.o.in odS uﬁb)) 05;
sl @90 4 |, (Sumabe, Austraila) alls Jsslye5, !5
ol slagusS 55 0> srog)S 4 (YA) 63,5 (o B pae oo 53
A 00l (atwlis) Lesgyls
Pl FIUT g Ggs (5 S diged
sl o ATl 31 ) o 31 6l0) (oo 090 5l Am g I8 59, 9
S5 ages (ColulY) sl Cunsy 3 (JoSo Bpas g (pyed
SESNZ (o 5o b 8] s &l 3 253l 209 5| 5>
Cusabio, China ¢ i oS 5l sl L1301 s, 4 LCN2 4
ng/ml 4 -/-a¥ ng/mMl coles b e 5 4 R&D Systems
=ojlxl < /Y =ve ng/ml 4 -/\as— V- NG/MI &l s aiols 5 +/¥
Sl Sopsinsligss b (S5 slse p MDA (o gl 5 (565
D9y 4 GPX zohw g (gprenpeld oS I odlazul L o
G593 4 395 lie gl 3l g 05 65 o)) s eggiSil
cuS 5 oolatl b sl plgusl g o905l ol €8y cuS 5 ,5Ulgs!
sy HOMA-IR (a3l | bgw 4o el Mercodia AB
b odlai] e gudl 4 Coglie oLl

HOMA-IR = [554l8 (mmol/1) x sl (RU/mI) ]+ YY/0
o995l (S pas L (5 eIl b,

S e 8 g gl eslaal b oldl W8 5 gy gk ol
L 5 (BMI) G 0395 jasls i (s ,50jluil ol el Seca
izt 5 o (520) 38 5 (o SAS) 333 Jgosd 3 ootz
(Body Composition) swuedS 5 ioxuw olSiwd b (o Moy
Ad 6,5 o5lul INBody230 e ,s
Slel oo g 4525

Sy «Shig 9pmld o905 5l olizul b osly 3g) oy ab 51w
awglio (gl g 295 T ogoil 5l 090l b 9 U8 o)l Sl g 55
i 9031 o (ANCOVA) I (g lol g 5l ooy S U3
SPSS (o,ll l58ley 5l esliznl b clubre a5 ool Sgybie
a5 i P<o/o0 aygejl (6)ls dne pdaw g Ab plos] Y8 aseus

sl

Publisher: Azarbaijan Shahid Madani University


file:///D:/مجله/مقالات%20آماده%20انتشار/علیپور%20قاضی%20چاکی%20و%20همکاران.docx%23_ENREF_28

JAH SS P http://jahssp.azaruniv.ac.ir/

http://dx.doi.org/10.22049/JAHSSP.2023.28394.1548

\ee O NeAAFY) Ve VY eY L5500 (Silaid pd (st yiiS (g3, Slalllas o)) Ko 5 (Sl 5B jsole
[ ol e ] 8y Canllo i jlosd (b))
V& = slis

(A =311s5) adllla Jl o 2yls
(V7 =00155) 39,9 (sloyline b Gaekes pis
(A =3l) €858 Jod pae

(¥ =2law) )55 JUs

A 4

(¥ =olas) oas 3olas

=

A

(Ve =alass) Lol (Ve =31a) o0 (Ve =sluss) Jg 55955 (Ve =las8) Jg 50955 0 05
(4 =31105) 2dges by )3 1y alslas- (A =511s5) w3905 il 1y aldlie— (A =311s5) w3905 il 1y aldlo— (V =0luss) didges cdlyyp |y aldlie—
s hUs ply) Ablae aoldl eas 2 bl o) dld e dolsl pus bl o) dld e aolsl pas (bl o) Aldlse aolsl pas
(adllas 53 Syt 31 Gy (asdllas 5 8 sl ) Gl ol (adllas 3 Lo 5 Glpa (asdllas 55 8 Lo 51 Gl puni

(A=31a5) o LT (A=sluss) oas U] (A=5lus5) o0 3L (V=0luss) o U]

CiRgR Tk = 0)lend yl3g00
ol 205 40Uy Y Jgio
Clld ol P Sy gy

(4a83) RPE oLl

Copyright ©The authors Publisher: Azarbaijan Shahid Madani University




JAH SS P http://jahssp.azaruniv.ac.ir/

http://dx.doi.org/10.22049/JAHSSP.2023.28394.1548

o ¥ S g ¥ s oy ok 2 393 b ol il (pe 5
Ve Vo4 5 o oz (5B) Ol 0 e & 0 e awd b g @y 55y ) il kT il b 25 RS

S s yo 0yl i (yom (32,5 75 il 4)S ;lg’&"))”’\ UL

v Wy 2 9 b ST 0l iome) &y Sl 8y mb e b o) ST S Jols
Bl sn by cuws 4o bl g s Yl o) & Cud 93 p S k) & |
b eS8 b el S

iy 6 eS8 b aildy o 2byd 6y b g Cand 405 L L g Cend ey ¢y

AN c . e
bl iyl eyoppms colS opkes ¢ ol el (33,5 idsn b o« S« ? L:
. . . “r PIRZ
o9y 1 b S ol Blo gl 93 5 Blo g ger S L o5 o5 (bl 4 08 252
LY

4y b 5 Comd o s 2 S 93 0 S iy by ey iz 5 b S opb
G552 b 55 4GS e b S S bl o obp o b g
525 Slo g ger Gb L S0 (bl @ 08 (32 L o)b ol e g 35
il gy bl S5 S g3 S S5 S ealgd glag Jl ot wdlogl, T

Yo VE\Y 9 P win sl g

Ly ongy 5l b So Lok g s apa L g caws Jlog b aoxiy (282 9 b ST opb
. el S eomes & Cuwd 93 o S (ke e & Sty 585 Ol o3 L
OF i 4 a8 G5 b il g (JoS ol b Sy S plalipe T
5 S b 5 S ol sleg 18 b o sl 3y Bl g e b T
slag 51k 4 ool g ey 1 A8 bSOl gy o)) cas Ul g L b SO S

Ve ARE 0990 b 9 U g S (i (il o iy cdtandd 9w (39,5 79 oS 0z b g Cowd Hlo> O35S 3y
ls

AR5 (5L e (Bt (3903t — (9905t Oyt (le &1 bgt o a3l ) Jgua

PTRSV RSV PT C Wog,5
INE I FV/VO £ o/AF FY/VO + /oY FY/AA £ /Y 9ol (JUo) oy
\V/ =RV g Y ZERIB4 Y ERIB VSN £ -f-0YF seilom (yio) 23
AVIVY £ /AN AV «- £ YoM A-3Y £ ¥/v0 AY/+ v & 0000 RS 339
YENE £ O/VA YV/AY £ Y/5¥ YEIEY & ¥/5A AY/YY £ d/VY G905l (255 515)
Foeleey Eofooy = feeey A RS P

Copyright ©The authors Publisher: Azarbaijan Shahid Madani University




JAHSSP

http://jahssp.azaruniv.ac.ir/
http://dx.doi.org/10.22049/JAHSSP.2023.28394.1548

VoY O

[EERT ™

Yo

AR

AREE

Ya |

YA 4

YV 4

.\~°t—°k\°‘(\‘) Ve :VFeY .ufl)')g d)?J%)J » L;uu).)u.; d.}).f)ls Olallas ‘OI)&AA 9 u_ﬂ% L;\o’ls )94.:19

|

PTRSV

a

o=
ITI*I

(D<o /v 0 Eaw 45) 15551 g0 3] g dimmmod T 9031 51 25! b Alisro (W2g,5 15 (BMI) (Fuy 0595 ad L g il pus Y 5505
PTRSV 59; L U5w b.C 59; L u,l.o.? a cu’a)i g L u,l.ﬁ"
APTRSV) Js 51,95yl 0205 3 (RSV) Js 105 dPT) slly 505 (C) J 55

ON (% e)d

Y 4

) A

o N
| 1

Y4

YA

v

Y

Yo

Y¥

vy

a

RS PTRSV

(P<e/+0 ghaws 13) 15551 (39031 9 dummod T 45031 51 03! U Cillidee (G29,5 15 (b (22 W0 d S Y 15505
PTRSV 59; L u,bﬁ b.C 59; L u,l.o.? a cu’o)i e L u5w<
APTRSV) Js - w5295 3 (RSV) g ity dPT) (il o5 C) U 5

gl 4 Cwglio ol

Copyright ©The authors

¥/ -

Yo

Y/

Vo

e

Publisher: Azarbaijan Shahid Madani University



JAH SS P http://jahssp.azaruniv.ac.ir/

http://dx.doi.org/10.22049/JAHSSP.2023.28394.1548

v o ¥ S g Y= s o s 52 S35 b olyon illy 505 s

T 55) 15551 9051 9 Ao T 9031 31 25Lw] by iliseo (29,5 ;5 (HOMA-IR) (g 4 Cuoglie pad i ol pudi Y jl3900

,(p<0/0 -}
{PTRSV) Js 51935t 5 5 (RSV) g ilyss dPT) ol 5 C) J 5
.(p<0/~0 @a.w)b)
v/ ab b a
Yo I *
*

3 I I %
5. -
3

i Ve

S

i

£ N

7 C PT RSV PTRSV

s 3) 15551 3303 5 o t (9031 5 0308kl s (510055 15 (g0 0 (MDA) siallisagtle paslis st £ loged
(p<+/+0
PTRSV 25,5 L wglis b «C 09,5 b olis @ yg051 by b wogliise
(PTRSV) Js 1955~ il 52505 3 (RSV) Js it 05 d(PT) ity 505 dC) J 5

o a
ab ab *
™ * * I
1, I
i . it
L P
2
A
2
- C PT RSV PTRSV

b 93) 15557 (39031 9 dimons T (3901 51 03lises! L ciliea (52095 1> (030 (GPX) jlanns Ty (156 Ggl (S Ol puudi .0 o905
(p<+/+0
PTRSV 29,5 L wglis b «C 09,5 b wiglis @ cyg0 3] s b ogliine
(PTRSV) Js1y95y~oillay ¢t yo3 9 (RSV) Jg 31193, dPT) willey o2 505 (C) J 8

Copyright ©The authors Publisher: Azarbaijan Shahid Madani University




JAHSSP

http://jahssp.azaruniv.ac.ir/
http://dx.doi.org/10.22049/JAHSSP.2023.28394.1548

\+fO

(NG/ML) Y- ¢y yammmss

.\'A\—R\“(V) Ve :VFeY 'U:’).)f d)yy)ﬁ 2 (S )y d.}ﬁ)ls Olallas «QI)&AA 9 us‘.& L;\olﬁ )94.:15

a*
-

| gk i [
- C | PT | RSV PTRSV

T 53) 15551 (39031 9 dmmmod T 9031 31 25! b Ciliseo (sW29,5 33 0 3w (SESN2) Y- s s glauw il i T 415900

,(p<0/00

{PTRSV) s ilys55- il 05 3 (RSV) ity PT) vl 05 (C) 55

N ab
Fo
. * ab
: ' a
2 .
3o
N
5 Yo
EEERE *
. ]
\K
>
C PT RSV PTRSV

(D<o 0 rdaw 45) 1551 (39031 9 dmnod T 9031 51 o3Wiuwl b Ciliseo (29,5 45 (03w (LCN2) Y- 5 9ud zgbaw il i Y 415900

(PTRSV) Jg 5195y~ milley 52395 5 (RSV) Jg 515955 dPT) iy o2 o3 (C) J i

P MDA zobws (1 Sbo 3 1) gyl ixe LEBS 29,5 15950 dulie
PTRSV 4 (P=-/-3¥) RSV (P=-/--¥) PT (lnoys

(¥ lges) ol lss aldlae atie cute jlam (P=4/-4))
- ime ©glds a8 3l L 16SST yga ;] 51 bl b Lnodly Juloos g 4y 550
S5 35y lise slwog,S e GPX wlpss (e » )b
I dme il 3l o sk o (905l @l (F=VE/FOY P=1/00)
RSV (P=:/-3%) PT (laog,s 1, GPX clpus l5e
0955 5 €C 05)5 & cuwsi (P=+/+++V) PTRSV 4 (P=+/-1Y)
(P=-1-Y0) RSV 4 (P=+/-¥2) PT (slaog,5 4 cus PTRSV

Copyright ©The authors

oS 3l s 1S3 g0l 51 o3liol |y Wnodls Lo 5 43355 yeicend
doprg alisce (claog)S oy LON2Z wlyuss e )3 (o)l gize coglis
L lmodls Juloo g 43555 9050 @l (F=AY/YYSE P=1/cvey) 5l
Sl e 33 (6yl3 dme glis a8 3> L5 198ST g0l 1 odlazul
(F=WAYY P=efevay) 5)ls sy calisee slaog)S 0 MDA
MDA @y i Jloine SialS Sgyity (e (i903] s
PTRSV 4 (P=-/-YY) RSV (P=-/-¥-) PT (slaog,s
g5 4w PTRSV 05,5 5 6C 05,5 4 s (P=+/+++1)
=5 (F hged) ol olis (P=+/-¥A) RSV 4 (P=-/-v\) PT

Publisher: Azarbaijan Shahid Madani University



JAHSSP

http://jahssp.azaruniv.ac.ir/
http://dx.doi.org/10.22049/JAHSSP.2023.28394.1548

Vo0 O

Sl als e aan cuiis jlam (P=+/- V) PTRSV 4 (P=+/-- 1)

& slage5) ol
as ol gl I9Sﬂ O}a)’i 51 ookl b osly oo ¢ 4350 piomen
dgpg alisce (clog)S o LOCNZ @l lie 53 ()l ixe oglis
D gme ialS Sgyhn s g0l (FEAVVYE P=o/eein) o)l
RSV (P=-/-¥5) PT (laog,s 5 I, LCN2 wlyuss 50
bj)f 9 fC 09; L Cond (P:./...\) PTRSV 9 (P:’/’f’)
(P=+/-y¥)RSV 4 (P=+/-¥V) PT loog )5 & cus PTRSV
Pl bne (il (29,5 (19)> dualie gl (Y laged) 3> i
RSV (P=:/-+\) PT (leeg,5 o LCN2 zohu 4Sbs
ol alslie wan cutn jlaw (P=+/--V)PTRSV 4 (P=-/. 1)

(Y lo505) ol
ol 4F ) S5 g0 W 3110 5 (SSe (Slo i o | il
i el it (ol 5 3l 5555l o 3l 392 Jlo
W5ko ¢ oyl Sl angigy Jelge 3l oolaw 595 SENEZ il 31
s AP-1 HIFa </EBPB XBP1 ATF4 FoxO p53
oS ol (Son il (F¥) 0yl5 (a8 o yteww pubais )3 'NIF2
(5339l 5l (oBU g s wdals > elge ol 13590 N2 b Sy
Cunsg d9p b SESNZ jioliél o5 ol lis Lo Limgh zuls
o yiaaman D3 0lyo ygundl 4y Cooglio ot Ll yuizad ¢ (Sl
b (oS g ) (1l slom 3l 59y 2 055 et 51
AINM2 b)) sl sl gl 5 ol ol paa b
I oo S JiSems (YA F) simd o 208 1, ST sl JIS03),
SISl 5 Jsbo SlaiiSsn G & e ‘MTOR-CL 5
G Sl 53 ogllacs (Sdaie glasaly ) (oo 5 2 oo
e b Sl e MTOR-CL e sl 1 b (¥4) 295 00
29 (lgudl & Cuaglio &) pocie (pdgundl 025 S (gl iy (ygmolly g
Loy peiime Jlasl L AMPK jas Jlé e, SESNZ (¥-)
e |, mTOR-C1 ol Jlad AMPK PR O] 05 ol ol
&S SESN2 Luwg MTOR-CL ui Jubpe (F)) 18 0
XS o clablne sk sl i lgil 51 ()l pl 3 amllgsl
oglle (B) amd o 2 |y oz (Jsho (1900 @eo (izmen (V)
Pl 3,8 (il celb MTOR-CL jus Jbypt opl »

¥ S ) ¥ s o ko p J3 955 b oo puilly 50 il

P olgine QI (2955 19y dunlie gl (0 )lge5) B> Lt
RSV (P=:/--0) PT (laogs ;5 GPX zohw ke
s 4lS s atin s ) any (P=o/++ V) PTRSV 4 (P=-/--¥)

(B 5ld503) ol
- oo glis a8 ol s 16T g0 ;] 51 ealitl b Laodly Julow ¢ 4y 550
03 dgmg ilite (slwog,S oy SESNZ wlyuss oljse o gyl
s isime il 38l Sgyht s (y90j] ol (F=VE/VSE P=/000y)
RSV (P=-/-v¥) PT (leog)5 1, SESN2 wlyuss o5
09,5 3 C 09)5 & cuws (P=+/---1) PTRSV 4 (P=+/-\Y)
(P=+/-v+)RSV 4 (P=+/-\) PT (laog,5 & cuus PTRSV
PG Gl (29,5 009y duglie glis (£ )lges) Bl i
RSV (P=-/-v8) PT (lasg,5 ,» SESN2 o Sike

Z -

Moisme Gl el uilly (pyed &8 0 Gl Sl iagh gl
e s Sy s gl Jlusle 065 > SESNZ oo sl
sl oS a2 LS, (salS” Jole o SESNZ o5 555,87 il (¥- YY)
P (YY) Ohlen 5 ' mizmen (V) wilioe sl b sblje
5529 Clld & 03l (LS 0y (2l w5 Lo 435 sl e
9 "o (1) )15 madpli S ) ore i SESNZ 536 L
SESNZ [nl3l b o35y cdled & 63,8 ol 35 (VoVY) oS
@5 ol (1) il 423l Cute 106 a8 gin 3, Skee  Wlgie
AL ()59 clled ol (Lis o5 0 apl 05 slainghy bwys
A5 4 (1Y) 390 lgudl & Cplus tal3dl el SESNZ
9 03,5 Wi (23559 Clld (S5l SISl Loy s dus o0
(FF) 23l (09 cllad Sl o8 (Sl SIBT (6l (Lol Jole (S
s ol TTORC2 _owsll s oo,8 b L SESN2
AMPK o 51 slye SESN2 piman 355 "AKT
il 52 oglle (V) 418 i |y o g o0 TORC2 s Jleb e,
il i 4 e SESN2 dady & AMPK s Jla
2 9 S5 48 Slge AKT s (10) 5520 "PGClal
&S s 1) Gllae o395 Lads (pizmen 5 (lgud] Ol 5 (230
Cadib g 00,8 Cagiv |y (6,38 g jgm PCCLOL S Jbo 1 (¥5)
23 U s ) 55 el (FV) e )38l 1y olliae g5l
o2 lse dbul gen |y (obiyy culld B1 silg o SESNZ abaly
S gy b g b ol U &5 sk lon 8 28 ool

¢ Peroxisome proliferator-activated receptor gamma coactivator 1-
alpha
¥ Nuclear factor erythroid 2—related factor 2

8 Peroxidoxins
> Mammalian target of rapamycin

Copyright ©The authors

"Yu

2 Liu

¥ Target of Rapamycin

* Protein kinase B

> AMP-activated protein kinase

Publisher: Azarbaijan Shahid Madani University


file:///D:/مجله/مقالات%20آماده%20انتشار/علیپور%20قاضی%20چاکی%20و%20همکاران.docx%23_ENREF_29
file:///D:/مجله/مقالات%20آماده%20انتشار/علیپور%20قاضی%20چاکی%20و%20همکاران.docx%23_ENREF_30
file:///D:/مجله/مقالات%20آماده%20انتشار/علیپور%20قاضی%20چاکی%20و%20همکاران.docx%23_ENREF_31
file:///D:/مجله/مقالات%20آماده%20انتشار/علیپور%20قاضی%20چاکی%20و%20همکاران.docx%23_ENREF_32
file:///D:/مجله/مقالات%20آماده%20انتشار/علیپور%20قاضی%20چاکی%20و%20همکاران.docx%23_ENREF_33
file:///D:/مجله/مقالات%20آماده%20انتشار/علیپور%20قاضی%20چاکی%20و%20همکاران.docx%23_ENREF_34
file:///D:/مجله/مقالات%20آماده%20انتشار/علیپور%20قاضی%20چاکی%20و%20همکاران.docx%23_ENREF_35
file:///D:/مجله/مقالات%20آماده%20انتشار/علیپور%20قاضی%20چاکی%20و%20همکاران.docx%23_ENREF_36
file:///D:/مجله/مقالات%20آماده%20انتشار/علیپور%20قاضی%20چاکی%20و%20همکاران.docx%23_ENREF_37
file:///D:/مجله/مقالات%20آماده%20انتشار/علیپور%20قاضی%20چاکی%20و%20همکاران.docx%23_ENREF_5
file:///D:/مجله/مقالات%20آماده%20انتشار/علیپور%20قاضی%20چاکی%20و%20همکاران.docx%23_ENREF_6
file:///D:/مجله/مقالات%20آماده%20انتشار/علیپور%20قاضی%20چاکی%20و%20همکاران.docx%23_ENREF_33
file:///D:/مجله/مقالات%20آماده%20انتشار/علیپور%20قاضی%20چاکی%20و%20همکاران.docx%23_ENREF_6
file:///D:/مجله/مقالات%20آماده%20انتشار/علیپور%20قاضی%20چاکی%20و%20همکاران.docx%23_ENREF_38
file:///D:/مجله/مقالات%20آماده%20انتشار/علیپور%20قاضی%20چاکی%20و%20همکاران.docx%23_ENREF_39
file:///D:/مجله/مقالات%20آماده%20انتشار/علیپور%20قاضی%20چاکی%20و%20همکاران.docx%23_ENREF_40
file:///D:/مجله/مقالات%20آماده%20انتشار/علیپور%20قاضی%20چاکی%20و%20همکاران.docx%23_ENREF_41
file:///D:/مجله/مقالات%20آماده%20انتشار/علیپور%20قاضی%20چاکی%20و%20همکاران.docx%23_ENREF_42
file:///D:/مجله/مقالات%20آماده%20انتشار/علیپور%20قاضی%20چاکی%20و%20همکاران.docx%23_ENREF_5

JAHSSP

http://jahssp.azaruniv.ac.ir/
http://dx.doi.org/10.22049/JAHSSP.2023.28394.1548

Ve O NAAFAY) Vo VFY L 5509 (5Pgn b 40 sy (63,8 Sldllas ) Ken g (Sl 5B Heule

RV Gyae Jis & LCNZ k8 (V) wis o 50 |) 508
SIRT1 b RV Lalslis 5 oldls oIl b (See
(2 9 P lwgen Jud lausie slap e 355k 55 wre Jolo
5 g ALl & Wie o3l y5 (FA) cunl glapnsT oyl 9 Sl
PGClo s AMPK L ials 5 SIRTL ool pobaw wobs
TNF-a s NF-KB wile bl sla ,Silis e 5 il 3l & e
s il Gk I RV o)l )5 (00 ¥R) 250
o SIRTL 5 Slee p» wlg o AMPK-SIRT1-PGCla

(0V) sl sl
LCN2 zals 3 SESNZ sl ol jings mls )50
29)5 42 Cud PTRV 0,5 15 5511 o sl § gl 42 Ceoglite
5 SESNZ ;o155 5 il o8 Glojer 5100 RV s PT
ler 5 Sosig sz cul b OS5 15 (g 3)50 LEN-2
ok il b (oo 35S g RV 59, V) o o in 87 ol (Y410)
Cpiomods (OF) 348 o0 (ob)y9 3, Slas dougp el IL-6 9 LCN2
oS Sy a5 0l i (pdmgy 53 (V) oS g ould gl
sl oglle o I3 xe 1lS el RV L olan (o5l (5lsm
o pse 3 1110 g jbsansd g Tygm UG zaliél s TNF-01
2RV 5 uilly a8 oliilon ol s 4 (14) 25 NAFLD
3 i glaST il g cpdgus] 4 cuoglie LCN2 SESN2
5 ol ol iagh slaadl Bl g 2l 4 plS e
550 ool EaLST sy oy pa 4 sl ol (Yo VE) o San
ks & RV 2935 ol b s e (1350 ISl cilliae p3 lagdl
1y ol 5 gl Lo il Spug 48k «udlss it Slsilio il
e ey iz )3 Gl L3 (BY) 55" e Sl lliae >
bcudgioe | cwl osds gl > Blisl el el £45 5 (wp
156 v 1y gl Gl San 45 393 390j] oS Slini b imgg
sy s ST claimgly 53 2950 drog culply ams )3
5 ol ooy Jl @B Sl ) ple 29 odlatl G390l
23 scasgioe jllgi oo (Bl 5l (U ey sbacslow oizmen
ol b bslyor (b lillae glacysgizme Goren A5l Liagl o]
ool guls yunds (gl Sla Clllas 5l 48" wi cely ol imgh

gl & Camglio 5 I3l |y dged] Lm0 Jipm oS o PI3K
bt e W s (0) oo (1l ol 51 (3L Blss
286 Gk ) (Sdalie g Jshe 55 sladSloe I S0
(V) 155 o wakas MTOR-C1 s AMPK. (¢la pouuo

ol yed 4 LONZ o 0l 0l (e gls S0
A Culi 45 0 LS gy 50 30 (WAR) o)) Kan o sl 09
5 LCN2 RBP4 i oine ialS cel silgn cppes
2 58,50 ombiee (FY) 295 T2D & lie o, ,» "FABP4
Ol @ pylie lafige 5 (W) Gl g (995 JLidy 4 Uie (U
Gl BUs 5l (o uld )8 sl ]y ol Giagh @l (VA)
b Sllas 3L SESN2 ol sl oy yes Jlis 4 LCN2
el U o @l Gladl Juid 5115 o ol bl 53 Ly yiaanan 00l ()L
2 IS Jele 31 (S npan 5 ) Sgdign bl ol U
IL- iy e LONZ 05 5 ol Slpis g e S 00
IL-1B 5 )8l alox ol sloJiSs cosl 1P
as’ wb ool ol (L8 Clalllas ) (FF) Wed o LCN2 ol el
IL-, 35y el 5l 51 ot Wl o LCNZ2 palie o ialS
5 lg e ol imgh o TL-1PB (o pSojlul pae (FY) asb 1P
Syingh 2 355 (o oy &5 ML pob agh Scedgie
295 a2y ol Sl

lanslly zglas RV Gbpme JLis 45 4 3l Lt pols g ol
RV a5 sols Lis (Yo 0F) olylKan o T opn sy (gl gxe jialS
Cipnas el g o SESN2 pb a4y was iS50 Wl el
1515 55 V- VF) S 55 irad {F) 39500 535 5
oigh ol )3 (F5) 295 0 SESN2 polaw jil3él ccb RV &8
Sl o] g,k 51 4 039 RV Gilanl 5l S SESN2 o w5 1l
90 3 SESNZ 285 .08 o jleo | gilannST Lo yiasl g (6,458 320
Lfl")l" l.: SESN2 ol 045 Lo LS’P LY u,l9lw 9...:1.)..4..5' Coows
cxl 2 oglle (F0) 3950 (590 STy o8 il el PRX
5o V) M e ot 3 1y 22 5 S5 pedlie SESN2
L Jske clablne cely SESN2 45wl 3l (YY) oS
5593 laddlbas j3 (FY) 395 0 MTOR 3 AKT JUiSew wibais
Mioilttal g 3l 31 86 pdgus & Ceoglio SESN2 a8 1 ols Lt

g
S 5 o
7 Ben
* Steatosis
° Punduk
10 Olesen

Copyright ©The authors

! phosphoinositide 3-kinases
2 Retinol binding protein 4

3 fatty-acid-binding protein 4
4Jin

5 Seo

¢ Mammalian peroxiredoxin

Publisher: Azarbaijan Shahid Madani University


file:///D:/مجله/مقالات%20آماده%20انتشار/علیپور%20قاضی%20چاکی%20و%20همکاران.docx%23_ENREF_5
file:///D:/مجله/مقالات%20آماده%20انتشار/علیپور%20قاضی%20چاکی%20و%20همکاران.docx%23_ENREF_7
file:///D:/مجله/مقالات%20آماده%20انتشار/علیپور%20قاضی%20چاکی%20و%20همکاران.docx%23_ENREF_43
file:///D:/مجله/مقالات%20آماده%20انتشار/علیپور%20قاضی%20چاکی%20و%20همکاران.docx%23_ENREF_17
file:///D:/مجله/مقالات%20آماده%20انتشار/علیپور%20قاضی%20چاکی%20و%20همکاران.docx%23_ENREF_18
file:///D:/مجله/مقالات%20آماده%20انتشار/علیپور%20قاضی%20چاکی%20و%20همکاران.docx%23_ENREF_5
file:///D:/مجله/مقالات%20آماده%20انتشار/علیپور%20قاضی%20چاکی%20و%20همکاران.docx%23_ENREF_6
file:///D:/مجله/مقالات%20آماده%20انتشار/علیپور%20قاضی%20چاکی%20و%20همکاران.docx%23_ENREF_44
file:///D:/مجله/مقالات%20آماده%20انتشار/علیپور%20قاضی%20چاکی%20و%20همکاران.docx%23_ENREF_43
file:///D:/مجله/مقالات%20آماده%20انتشار/علیپور%20قاضی%20چاکی%20و%20همکاران.docx%23_ENREF_45
file:///D:/مجله/مقالات%20آماده%20انتشار/علیپور%20قاضی%20چاکی%20و%20همکاران.docx%23_ENREF_46
file:///D:/مجله/مقالات%20آماده%20انتشار/علیپور%20قاضی%20چاکی%20و%20همکاران.docx%23_ENREF_45
file:///D:/مجله/مقالات%20آماده%20انتشار/علیپور%20قاضی%20چاکی%20و%20همکاران.docx%23_ENREF_7
file:///D:/مجله/مقالات%20آماده%20انتشار/علیپور%20قاضی%20چاکی%20و%20همکاران.docx%23_ENREF_47
file:///D:/مجله/مقالات%20آماده%20انتشار/علیپور%20قاضی%20چاکی%20و%20همکاران.docx%23_ENREF_7
file:///D:/مجله/مقالات%20آماده%20انتشار/علیپور%20قاضی%20چاکی%20و%20همکاران.docx%23_ENREF_48
file:///D:/مجله/مقالات%20آماده%20انتشار/علیپور%20قاضی%20چاکی%20و%20همکاران.docx%23_ENREF_49
file:///D:/مجله/مقالات%20آماده%20انتشار/علیپور%20قاضی%20چاکی%20و%20همکاران.docx%23_ENREF_50
file:///D:/مجله/مقالات%20آماده%20انتشار/علیپور%20قاضی%20چاکی%20و%20همکاران.docx%23_ENREF_51
file:///D:/مجله/مقالات%20آماده%20انتشار/علیپور%20قاضی%20چاکی%20و%20همکاران.docx%23_ENREF_52
file:///D:/مجله/مقالات%20آماده%20انتشار/علیپور%20قاضی%20چاکی%20و%20همکاران.docx%23_ENREF_19
file:///D:/مجله/مقالات%20آماده%20انتشار/علیپور%20قاضی%20چاکی%20و%20همکاران.docx%23_ENREF_53

JAHSSP

http://jahssp.azaruniv.ac.ir/
http://dx.doi.org/10.22049/JAHSSP.2023.28394.1548

VeV O

(13,48 5 S5

o lal 1y e aS LS g oS 08 ,d elogsgesl soles
w3 1) (G13)08 g S5 Coles kil ()b (o0

P Wt

S5 o] L) ) Llie b gus @lis cpl B aia g

2INGAL as biomarker for inflammatory and
metabolic diseases. Biomarkers. 2015;20(8):565-71.
12. Rajkovic N, Zamaklar M, Lalic K, Jotic A,
Lukic L, Milicic T, et al. Relationship between
obesity, adipocytokines and inflammatory markers in
type 2 diabetes: relevance for cardiovascular risk
prevention. International journal of environmental
research and public health. 2014;11(4):4049-65.

13. Wang Y, Lam KS, Kraegen EW, Sweeney G,
Zhang J, Tso AW, et al. Lipocalin-2 is an
inflammatory marker closely associated with obesity,
insulin resistance, and hyperglycemia in humans.
Clinical chemistry. 2007;53(1):34-41.

14, Zhao M, Gelize E, Moulin A, Azan F,
Berdugo M, Guegan J, et al. Effect of intravitreal
spironolactone released from PLGA microspheres in
diabetic retina of Goto-Kakizaki rat. Investigative
Ophthalmology & Visual Science. 2021;62(8):1150.
15. Ringseis R, Eder K, Mooren FC, Kriiger K.
Metabolic signals and innate immune activation in
obesity and exercise. Exercise immunology review.
2015;21.

16. Wang T, Niu Y, Liu S, Yuan H, Liu X, Fu L.
Exercise improves glucose uptake in murine myotubes
through the AMPKa2-mediated induction of Sestrins.
Biochimica et Biophysica Acta (BBA)-Molecular
Basis of Disease. 2018;1864(10):3368-77.

17. khatami saravi L, abdi A, barari A. Protective
Effect of Aerobic Training along with Garlic on
Lipocalin-2 and IL-1p in Obese Women with High
Blood Pressure. Iranian Journal of Nutrition Sciences
& Food Technology. 2020;15(1):25-34.[In Persian]
18. Esmaeili B, Abdi A, Mehrabani J. Effect of 8
weeks aerobic training with cinnamon extract
supplementation on Lipocalin-2 and IL-1R in insulin-
resistant  rats.  Metabolism  and  Exercise.
2018;8(2):151-61. [In Persian]

19. Hajighasem A, Farzanegi P, Mazaheri Z.
Effects of combined therapy with resveratrol,
continuous and interval exercises on apoptosis,
oxidative stress, and inflammatory biomarkers in the

Copyright ©The authors

¥ S ) ¥ s o ko p J3 955 b oo puilly 50 il

Isme ialidl el RV g PT oS oy ol pols imgh aous
& Ceoglio g gulinS] il LCN2 Lials  SESN2 )50
oilly 05 g RV Gzl alty o gl Jlslio 065 55 (]
Q@ Cuoglie g gl wyiwl sl ( oldl Cuxsg daus slp
o s sl img ol Cpaizmed sl canlio e U (g
5055 25 & plaS a5l i RV g Guilly o pe8 lojen 51 48
Socde gy Bl 013l 095 co anogr Cpl bl sl atily ol 38len <l 51
sgen JpuS cpizzen g 9T ool g el Jelos JyuS
S odlael 93yl Syl S8
Reference
1. Chooi YC, Ding C, Magkos F. The
epidemiology of obesity. Metabolism. 2019;92:6-10.
2. Park Y-M, Zhang J, Steck SE, Fung TT,
Hazlett LJ, Han K, et al. Obesity mediates the
association between Mediterranean diet consumption
and insulin resistance and inflammation in US adults.
The Journal of nutrition. 2017;147(4):563-71.
3. Ellulu MS, Patimah I, Khaza’ai H, Rahmat A,
Abed Y. Obesity and inflammation: the linking

mechanism and the complications. Archives of
medical science: AMS. 2017;13(4):851.

4. Wolowczuk 1. Obesity—an inflammatory
state. Acta Veterinaria Scandinavica. 2015;57(1):K5.
5. Lee JH, Budanov AV, Karin M. Sestrins

orchestrate cellular metabolism to attenuate aging.
Cell metabolism. 2013;18(6):792-801.

6. Shin BY, Jin SH, Cho 1J, Ki SH. Nrf2-ARE
pathway regulates induction of Sestrin-2 expression.
Free Radical Biology and Medicine. 2012;53(4):834-
41,

7. Lee JH, Budanov AV, Talukdar S, Park EJ,
Park HL, Park H-W, et al. Maintenance of metabolic
homeostasis by Sestrin2 and Sestrin3.  Cell
metabolism. 2012;16(3):311-21.

8. Chen Y, Huang T, Yu Z, Yu Q, Wang Y, Hu
Ja, et al. The functions and roles of sestrins in
regulating human diseases. Cellular & Molecular
Biology Letters. 2022;27(1):1-24.

9. Chung HS, Hwang H-J, Hwang SY, Kim NH,
Seo JA, Kim SG, et al. Association of serum Sestrin2
level with metabolic risk factors in newly diagnosed
drug-naive type 2 diabetes. Diabetes Research and
Clinical Practice. 2018;144:34-41.

10. Nourbakhsh M, Sharifi R, Ghorbanhosseini
SS, Javad A, Ahmadpour F, Razzaghy Azar M, et al.
Evaluation of plasma TRB3 and sestrin 2 levels in
obese and normal-weight children. Childhood
Obesity. 2017;13(5):409-14.

11. Abella V, Scotece M, Conde J, Gomez R,
Lois A, Pino J, et al. The potential of lipocalin-

Publisher: Azarbaijan Shahid Madani University



JAHSSP

http://jahssp.azaruniv.ac.ir/
http://dx.doi.org/10.22049/JAHSSP.2023.28394.1548

Y+A O NAAFAY) Vo VFY L 5509 (5Pgn b 40 sy (63,8 Sldllas ) Ken g (Sl 5B Heule

30. Yu C, Liu S, Niu Y, Fu L. Exercise protects
intestinal epithelial barrier from high fat diet-induced
permeabilization through SESN2/AMPKal/HIF-1a
signaling. The Journal of Nutritional Biochemistry.
2022:109059.

31 Liu S, Yu C, Xie L, Niu Y, Fu L. Aerobic
exercise improves mitochondrial ~function in
sarcopenia mice through Sestrin2 in an AMPKa2-
dependent manner. The Journals of Gerontology:
Series A. 2021;76(7):1161-8.

32. Liu X, NiuY, Yuan H, Huang J, Fu L. AMPK
binds to Sestrins and mediates the effect of exercise to
increase insulin-sensitivity  through autophagy.
Metabolism. 2015;64(6):658-65.

33. Kim M, Sujkowski A, Namkoong S, Gu B,
Cobb T, Kim B, et al. Sestrins are evolutionarily
conserved mediators of exercise benefits. Nature
communications. 2020;11(1):1-14.

34. Kazyken D, Magnuson B, Bodur C, Acosta-
Jaquez HA, Zhang D, Tong X, et al. AMPK directly
activates mTORC2 to promote cell survival during
acute  energetic  stress.  Science  signaling.
2019;12(585):eaav3249.

35. Cant6 C, Gerhart-Hines Z, Feige JN,
Lagouge M, Noriega L, Milne JC, et al. AMPK
regulates energy expenditure by modulating NAD+
metabolism  and  SIRT1  activity.  Nature.
2009;458(7241):1056-60.

36. Schiaffino S, Mammucari C. Regulation of
skeletal muscle growth by the IGF1-Akt/PKB
pathway: insights from genetic models. Skeletal
muscle. 2011;1(1):1-14.

37. Zechner C, Lai L, Zechner JF, Geng T, Yan
Z, Rumsey JW, et al. Total skeletal muscle PGC-1
deficiency uncouples mitochondrial derangements
from fiber type determination and insulin sensitivity.
Cell metabolism. 2010;12(6):633-42.

38. Budanov AV. Stress-responsive sestrins link
p53 with redox regulation and mammalian target of
rapamycin signaling. Antioxidants & redox signaling.
2011;15(6):1679-90.

39. Woullschleger S, Loewith R, Hall MN. TOR
signaling in growth and metabolism. Cell.
2006;124(3):471-84.

40. Howell JJ, Ricoult SJ, Ben-Sahra I, Manning
BD. A growing role for mTOR in promoting anabolic
metabolism. Biochemical Society Transactions.
2013;41(4):906-12.

41. Eid AA, Lee D-Y, Roman LJ, Khazim K,
Gorin Y. Sestrin 2 and AMPK connect hyperglycemia
to Nox4-dependent endothelial nitric oxide synthase

Copyright ©The authors

liver of old rats with non-alcoholic fatty liver disease.
Archives of physiology and  biochemistry.
2019;125(2):142-9.

20. Messina F, Guglielmini G, Curini M, Orsini
S, Gresele P, Marcotullio MC. Effect of substituted
stilbenes on platelet  function. Fitoterapia.
2015;105:228-33.

21. Brasnyo P, Molnar GA, Mohas M, Marko L,
Laczy B, Cseh J, et al. Resveratrol improves insulin
sensitivity, reduces oxidative stress and activates the
Akt pathway in type 2 diabetic patients. British journal
of nutrition. 2011;106(3):383-9.

22. Mgtel S, Milert A. Joseph Pilates’ method
and possibilities of its application in physiotherapy.
Medical Rehabilitation. 2007;11:27-36.

23. KhajehLandi M, Bolboli L, Bolbol S, Zabihi
B. Effect of One Course Pilates Exercise Program on
Serum Levels of Resistin, Visfatin, and Chemerin in
Overweight Women. Internal Medicine Today.
2020;27(1):98-113. [In Persian]

24, Amirsasan R, Dolgari R, Vakili J. Effects of
Pilates Training and Turmeric Supplementation on
Sirtuin 1 Level and Body Composition in
Postmenopausal Females with Sedentary Overweight:
A Randomized, Double-Blind, Clinical Trial. Zahedan
Journal of Research in Medical Sciences.
2019;21(3):e81620.

25. Taghdir M, Sepandi M. Sample size
calculation in medical studies; a brief report. Health
Research Journal. 2019;5(1):49-53. [In Persian

26. Maheri S, Atashak S, Roshdi Bonab R.
Comparison of the effect of endurance and strength
concurrent training order on the level of the lipocalien-
2 and insulin resistance in inactive obese women.
Journal of Practical Studies of Biosciences in Sport.
2022;10(22):74-85. [In Persian]

27. Khairandish r, Ranjbar R, Habibi A. Effects
of Pilates Training on Body Composition, Lipid
Profile and Some Physical Fitness Parameters in
Sedentary Obese Women. Jundishapur Scientific
Medical Journal. 2018;17(1):49-61.

28. Faghihzadeh F, Adibi P, Hekmatdoost A.
Effects of dietary resveratrol supplementation on liver
enzymes, hs-CRP, and hepatic steatosis in patients
with nonalcoholic fatty liver disease. Iranian Journal
of Nutrition Sciences & Food Technology.
2014;8(4):40-9. [In Persian]

29. Wang L, Liu X, Liu S, Niu Y, Fu L. Sestrin2
ablation attenuates the exercise-induced browning of
white adipose tissue in C57BL/6J mice. Acta
Physiologica. 2022:e13785.

Publisher: Azarbaijan Shahid Madani University



JAHSSP

http://jahssp.azaruniv.ac.ir/
http://dx.doi.org/10.22049/JAHSSP.2023.28394.1548

Ve4 O

and Resveratrol Supplementation May Improve
Exercise Tolerance in Young Untrained Males by
Modulating IL-6 and NGAL Response. American
Journal of Sports Science. 2015;3(2):29-35.

53. Olesen J, Gliemann L, Biensg R, Schmidt J,
Hellsten Y, Pilegaard H. Exercise training, but not
resveratrol, improves metabolic and inflammatory
status in skeletal muscle of aged men. The Journal of
physiology. 2014;592(8):1873-86.

Copyright ©The authors

¥ S ) ¥ s o ko p J3 955 b oo puilly 50 il

uncoupling and matrix protein expression. Molecular
and cellular biology. 2013;33(17):3439-60.

42, Ro S-H, Xue X, Ramakrishnan SK, Cho C-S,
Namkoong S, Jang |, et al. Tumor suppressive role of
sestrin2 during colitis and colon carcinogenesis. elife.
2016;5:€12204.

43. Amini M, Abdi A, Abbassi Daloii A.
Synergistic Effects of Aerobic Training and
Momordica Charantia L. on Serum Lipocalins in Men
with Type 2 Diabetes. Journal of Ardabil University of
Medical Sciences. 2020;20(1):7-19. [ In Persian]

44, Cowland JB, Sgrensen OE, Sehested M,
Borregaard N. Neutrophil gelatinase-associated
lipocalin is up-regulated in human epithelial cells by
IL-1B, but not by TNF-o. The Journal of Immunology.
2003;171(12):6630-9.

45, Jin SH, Yang JH, Shin BY, Seo K, Shin SM,
Cho 1J, et al. Resveratrol inhibits LXRa-dependent
hepatic lipogenesis through novel antioxidant Sestrin2
gene  induction.  Toxicology and  applied
pharmacology. 2013;271(1):95-105.

46. Seo K, Seo S, Han JY, Ki SH, Shin SM.
Resveratrol attenuates methylglyoxal-induced
mitochondrial dysfunction and apoptosis by Sestrin2
induction. Toxicology and applied pharmacology.
2014;280(2):314-22.

47. Ben-Sahra I, Dirat B, Laurent K, Puissant A,
Auberger P, Budanov A, et al. Sestrin2 integrates Akt
and mTOR signaling to protect cells against energetic
stress-induced death. Cell Death & Differentiation.
2013;20(4):611-9.

48. Ramis MR, Esteban S, Miralles A, Tan D-X,
Reiter RJ. Caloric restriction, resveratrol and
melatonin: role of SIRT1 and implications for aging
and related-diseases. Mechanisms of ageing and
development. 2015;146:28-41.

49, Wang Y, He J, Liao M, Hu M, Li W, Ouyang
H, et al. An overview of Sirtuins as potential
therapeutic target: Structure, function and modulators.
European Journal of Medicinal Chemistry.
2019;161:48-77.

50. Mariani S, Di Giorgio MR, Martini P,
Persichetti A, Barbaro G, Basciani S, et al. Inverse
association of circulating SIRT1 and adiposity: a study
on underweight, normal weight, and obese patients.
Frontiers in endocrinology. 2018;9:449.

51. de Ligt M, Timmers S, Schrauwen P.
Resveratrol and obesity: Can resveratrol relieve
metabolic disturbances? Biochimica et biophysica acta

(BBA)-molecular basis of disease.
2015;1852(6):1137-44.
52. Punduk Z, Hismiogullari AA, Yavuz O,

Rahman K. The Dietary Combination of Quercetin

Publisher: Azarbaijan Shahid Madani University



